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Abstract

It has been determined by numerous researchers that learners have an active role
in the processes of motor skill acqu151tion and retention. Persons engage in
cognitive. processing of information in the environmment so they may anticipate
the arrival of an object, the.initiation of a stimulus, understand the- demands

0f a task, or make accurate judgments and decisions prior to and durlng

responses. It would be advantageous to the learner to make a conscious attenpt
tc learn gnd use particular mental techniques that may expedite the processing
of information and, consequently facilitate the performance of motor skills.-
The advantages of using cognitive strategles are underscored by differences
between younger and older persons in the learning and performance of motor
skills. Researchers have found. that the elderly are as capable of learning
motor skills as younger persons but perform better under some conditions than
others. For example, the elderly learn and perform motor skills more N
efficiently when there is additional time to respond to a stimulus. That -i8;._
tasks which are self-regulated rather than directed by an external source allow™
the older person additional time to monitor the accuracy of their response.
This results in a greater probability of an accurate response even at the
expense of speed. This is a common trait of elders who feel that errors are
more detrimental to quality performance than reduced speed. It is hoped that
the use of cognitive strategies by older performers will enable them to be more

i ‘efficient in feeling more camfortable and perform at maximal efficiency under a

variety of envirommental conditions. Examples of cognitive strategies which

might be most compatible with meeting this objective include imagery,
anticipation, self-verbalization, chunking, rhythm, focused attention, and
pre-cueing. This paper will include a review of each of these cognitive
operations and practical suggestions for using them in teaching the older adult
learner. _




Cognitive Strategies for the.Elderly
1
Persons of all ages play an active role in the mental processes assoc1ated |
with learning motor skills. The ability to acquire and retain motor sk1lls has
been shown to entail extensive use of cognitive operations XAnshel and_Singer,
1980@; Singer, l98@;‘and others). But only recently has there been nore

N\

extensive investigation on the nature of these men. 1l operations and of the ways

~ in which a person can use certain techniques - referred to as cognitive

_strategies - to enhance the learning and performing of skilled movements. It is

hypothesized that the use of techniques that enhance motor skill acquisition and

retention in the elderly can, potentially, retard‘the onset of retirenent,
result in the continnation of a proouctivemprofessional career, and allow
continued participation in recreational'actlvites. In addition, it is possible
that a decrease in phySiological %unctions that nornally accompany aging will be
slowed (Spirdnso,ﬁl975).

Thus, the purposes of this paper are: (l) to examine the:efficacy of

. nsing cognitive strategies to enhance motor skill learning; (2) to analyze

br1efly some of the dlfferences between older and younger learners on learnlna
and performlng skllled movenents, and (3) to suggest ways in which the elderly
in nur51ng homes and elsewhere can learn and perform skills more effeétlvely i
through' e use of cogn1t1ve strategles.

A cog itive strategy is a,psychologlcal process nnposed on or or1g1ated by o
the learner, that acts upon or manlpulates 1ncom1ng information to improve

learning - (Gggne, 1977). Strategles are, skills employed by learners to regulate

1nternal processes such as attentlon, thinking, learn1ng, and rememberlng.

i




Cognitive Strategies for the Elderly
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Strategies also signify operations that may be used to retrieve information.from
permanent (long-term) nemory (LTM) (ngney, 1978) ~ For example,‘avstrategy
called 1magery has been used to enhance the acqulsltlon and performance of
sports skills. 1In this technique, learners are asked.to formulate ‘and “hold“ jn .
the1r minds vivid v1sual 1mage @f a ‘model denonstratlng the to-be-performed
sk111. In recent years investigators have examined the effects of dlfferent f A
learner strategles 1n psychomotor research, . ‘ ‘ | : ‘i
Evidence of the improved performance of motor skills has been denonstrated |
w1th the use of strategies such as rhythm (Beisman, 1967; Mikol and Denny,
1955), rhythm and music (Anshel and MaIISI, 1978), imagery (Housner and Hoffman,
1978 and Singer, Gerson Jand Rldsdaie, 1979, among/m;ny others), imagery with
verbal labels (Zlmmerman and Rosenthal, 1974), ant1c1patlon (Flowers, 1978), and
chunking (Singer, Rldsdale, and Kor1enek, 1986) In addition, it has been
clearly shown that the person s use of particular mental~operations Wfll’result

'in significantly superior performance in the learning of verbal material (see - - _j;

*

O'Neil and Spielberger, 1978, for a review). Thus, it is apparent that theguse

. . . . ] ' - 1] ‘.‘
of learner. strategies, either alone or in combination, shows promise as a

vehicle to affect the learning and performance outcomes in a positive uanner.v : _ %
| s Researchers have 1nvestlgated the effect of a strategy refexred to as _
‘la llng on motor-short term memory. Using an arm—rep051tlon1ng skill, subjects

.

'twerewasked to reproduce movenents at locations de51gnated with relevant or : 2
irrelevant lahels. iGroups.consisted<of relevant iabels which déscribed the
criterion p051t1on, 1rrelevant 1abels in the form of low concrete nouns Shea
(1977) or num, and a no—label control group. -In both stud1es it was found that

;
|
‘a 5—sec retention 1nterval produced no- d1fferences in retentlon between the §

groups but that the relevant labeling group-was significantly more accurate than
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3
the-other groups after a 6@-sec period prior to recall. Thus, it appears that
learners need additional time to learn Fnd implement a cognitive strategy - a
finding that concurs with the findings of other studies in the use of imagery on o
1éarning.

As described earlier; imagery entails the use of vivid mental pictures to
enhance the storage and retrieval of information. However,‘the process of
encoding - plécing information into the system to faci}itate its storage into
and subsgguent retrigvai from L™ - takes additional time (Gagne, 1977). Thyé
time-consuming proéess is especially true when using a mental imagery strateﬁy
because information is often encoded and stored in two forms: verbal f i
(linguistic) and nonverbal (imaginal)»(Paivio, 1971). Paivio describes thié " |
process -as dual~coding and helps explain the Successful use of imagery when

"sufficient”" inter-stimulus time intervals are available to learners.

For example, it was found in Hagenback's study on motor skill learning
(mentioned earlier) that the use o% imagery (subjects who imagined their limb to ‘ é
be the sécond hand on ‘a clock) resuited in supérior performance after a 60-sec ‘ -
‘but ndt a 5-sec time.inéerval. The importance of giving,ahple opportunity to .

~ the learner to inéorporate proper strategy usagé is particularly important with
children (Brown and Campione, i977) and, as will be discussed later, with

- elderly learners. Other studies lend support to. the use of cognitive strateéies
in learning motdr skills,

‘Anshel ‘and Singer (198@)'exaninéﬁ the effectiveness of a combination of

cognitive strategies - imagery, directed attention, rh%grmic verbalization, and

.

paraphrasing - on motor skill acquisition and long-term retention. Different

skills of increasing complekity related to juggling three beanbags served as the
s ' : .

criterion tasks. The directed attention strategy was used to assist learners in

Ve .
’
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4
focusing on tho most relevant components of the to-be-learned skill such as

where to direct their visual attention, Fox the rhythmic verbalization

atrateqgy, learners were requlred to attach a label to each of a series of
movements and overtly verballze that label in rhythm with the movement during

task performance. Paraphrasing, a technique in which learners communicate in

thelr own worde information derived from novel stimuli, wﬁk ugad when subjects
were agsked to teach a subskill to a partﬁ@r. Imagery was dascribed earller.

The authors used the four strategles alternately and in combination., The
results of the study indicated that subjects who used the strateqles paerformed
each of a series of juygling skills siynificantly better thah nen~users of
strategies on‘both the acquigition and retention tests, Results of an earlier
study by Anshel (1978) on the combined use of coynitive strategies were similar
to Anshel and Singer,

It is apparengfthat cognitive strategies bave been effectively anployed to
benefit significantly the learner's ability to learn and retain motor skills. |
In all of thése studies, however, younger persons have served as subjects,

There is an apparent dearth of research on tﬁe effects of cogditive strategies
dn the learning and performance of older individuals. Prior to examining the
potential usefulness of mental techniques forxalderly learners of/;otor gkills,
it is important to review the similarites and differences in perfdrmance
capabilities as a functioh of aging. The information processéﬂg model will form
the basis of these comparisons. |

Information Processing

Essentially, three processes are affected by aging ib mcotor skill

‘acquisition, retention, and performance: (1) the perception that an event has
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of an action based on the decigion (Welford, 1977).

In the percsptusal Mwni’hm, data from the various modalities are

identified, classified, and enhanced (supplemented] by data from LM, It 18
here where input is given ma:anim/ {Singer, 1978). 'min procasa differs from
thaﬁ of detection in that through detection the orq;nim marely acknowiedges the
existence of an object. Thus, upon completion of the perceptual mnaniséﬁ, the ﬂ

systam has analyzed relevant features of the input, conaolidatgﬁ these features

into recognizable units, and applied meaning to the infommation tp make an
appropriate decigion prior to computing a physical response,

The decision mechanigm includes several steps: the retrieval of

information from L', a comperison of this information with the learper's 4
pregent knowledge of the env;’roment, knowledge of the goal to be whi@v/ad, angd |
the selectirm of an appropriam motor program - a predetermined set of neural -
commarxis which controls muscular asctivity (Klapp, 1976}, The decision to
respond is tiansfexmd to & centralized (effector) mechaniem which grograms 2 ?
phased sequence of muswlér. actions for response execution, )
The action is carried out through the trafsmission of a sequence of
af ferent neural commands to the chosen muscles in preparation for muscular %
contraction (Keele and Summers, 1976} . Snnultaneously, a replication of these
commands, called the collary discharge, is emitted to a temporary {short-term}
memory store for the sensory consequences of the upcoming movement (Singer,
1978). A search is then made of L™ to match the mvmtgoal with the

feedback. This comparison process is central to tha akill learning process and

serves as one important fac:tor‘ in the comparison of younger arvd oldex /,,iéamers*

.
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g&fzezm Between founger anei Older Performers

1t 1% apperent that aging is a factor in the learning and performence of

many motor sWille, However, some internal processes that ptoduce perfoomence

outcomes are fnre affected iy aje than others, aAs indicated esrlier,

perceivireg, decigion-msking, and physicelly responding to ooe or more stamul y

*
are three of these primacy processes,
-

s
.

Percept ion
The abllity to perceive (give meaning to) stimull changes with age,

-

However , the deuree to which older and ydméez periommers differ i1s often o
function of the type of m;;k. Some tasks make significently graater ooghttive
demands on the person than others, |

Successful performence 18 nften nased oh the abtlity o attend to a

plethora of information and to register, store, and retrieve tns data as

quickly as possinle to meet task demards and perfoom skills competently. There
appears to be a defizit in each of these processes in the acguisition of both
*;erbai-mdwrxai' (Manomicz, 1976) and motor skille (Cratty, 1975). It has been

shown that the older learner: (1) needs additional time to store infoomation in

LT (Hartley and Anderson, 1983; welford, 1958, 1988), 1(2) exhabits a greater

deficit n retention after a sirgle trial, and needs more trisis to reach 2
criterion of skill mastery (Cratty, 1979; Gilbert, 1941} as compared to youner
persons. Older aubjﬁcté rake more tune to perform on the first trisl and
wmprove more slowly on later triels than yourger persons {welford, 1988).
However , when the elderly register and store information, it is well-rasembered
at a level simlar Lo the younger Person. ’

anshel (1978), using a limb repcmtwmryg task and Wimer and Wigdor (1958)

using a paired-associate word task, found thet elders rmwbam& what they had
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learned ar swnilar ilevels crsiyoun;er performers, The self-paced, r.e., "go at
-,m’ur ol gpeed,” nature of the tasXs in z%;t;h studies Mwelp.explain these
frodirgs. Tesks which include & more rapid, externally-requlated presentation
of stimuli as opposed to siqner, seiferegul ated tasks, usuvally result in a
pecformance deczement with age, o phenomenon referred to as 3 rogistration phase
deficit (Mdamowicz, 1976, : .

| Makiryy rapid amnd srourate decisions 18 a function of the rate ot mch{
incuminyy data can be matcohed with previously learnsd informstion arnd acquired
s¥1lle (Schmidt, 1982). The speed nof this process, experimentally requlated ty
the tupe 3 pPerscn 18 Jiven Lo view ai novel stimilus and the durstion of the
inter~stimuiug intervai, usualiy res;alts tn the nider learner more negetively
affected than the youmer learner (ﬁémzw, 1976; wWelford, 1977;. This has
teen lateled the retoievsl deficit hypotresis (Craik, 1968),

wetrieval from UTH can take lorger for the elderly under either of wa .

conditions: (1} where the identificetion of incoming data involves an
ext'enswe search of memory (Riegal and Birren, 1965); or (2) where fine
discrminations have to e made (Park, Roglis: and Lutz, 1982). For exsomple, 10
4 task in which subjects sorted cards according to letters printed on than, the

performance of nider subjects was more ympaired than that of younger subjects by

Cadditionai, irrelevant letters on the carde, 1.e,., when the number of stimull

requiTing one response wes incressed (Rabbitlt, 1965}, In another study

(Rabolitt, 1964), perfommance of eiders was lower Wred to ?ourx;et per formers

T with an increase 1n the mumber of different responses,. One possible explanation

for the retrieval deficit hypothesis 18 the effect of interference of past .

learning experiences on cider, as opposed to younger, learners, e
£

Iy

Cogmitive Stratiges for the Elderly

?

o ¥R et D wr s

» - - Y c, e, .
P T T R A T R

et




~v? B i Aiied Sl icatia

Cognitive Strategies tor the Fidecly

¥

Typicaliy, 1t 18 to the ledner’s benelil 1o SHSOCIALE MW [otniog Lascs
with proviuusly :stéred information (Gagne, 1977), In fact, oo untgue tzsil of
an elderly learner that often causes superior performance as conpared to
oniidren and yourry adults 18 'the attlity of older poraons to uSe PASt xpelrianee

ardd proviously usdad techniques o master new 3k1ils. For example, (n tasks for

whion accuracy and speed are requited, eldors are mire cedtious than yowrger

:;i‘ pecple resulting in ..x slower rate of response. However, this resalin sn g level
} of acmuracy similag or better than younjer persons (welford, 986, This *5low
,!?' bt sure™ approsch Lo mutor tasks exhinived oy older periormers may weil te dw
o Weir endency to dnploy @ voriety 28 tognitive Strasteejles «Hich 1%

fraguently absent in yowyi onildren (Brown and Deloacte, '19?8{, althemggh uotn

sniidren ansd wwe clderly are capable of learoung and using cooplex fental

oprrations that unprove memory and pronlar-golving when they are tauht hoge
- skilis (Hrown and Oelosch, 1%78; penfry amd Dénny, 19821, Thus, the erpanded
source nf 1aformation avsilable to the older person [rom permsnent mmory

sturage 45 compared to the relatively limited cogmitive repertoite of tw younr;

chfid wan e ussd \‘::r,' eiders to approach and cumplete cognitive and motor Lesks
sucneasiuliy. Inversely, nowever, wapeoved performance outcoomes due o
previogsly learned sK1ils can have 2 negatve mpact. ﬁamrcﬁégs {Shonter,
seronfieid, Kire and weiford, 19%) have measured decrements in periormange dus
to the mastery of earlied tasksg, a phencmencn rafsrred 1o as peoactive

inter ference (Sormidy, [982).

Probably the siviie maiotg cause of ropin, o differences between the

youryy and elderiy ace on decision-making tasks 10 which there 18 the terdency

for elders s pecfonm 1n 3 more cautious manner snd be more concarned with

"raccuracy than speed, especiaily on fast-paced motor tesks. Older people shisw s

* S ¥
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Terxdasy Lo inaoCt ANTOMITE Sato fnr o jofeier tine betole MK 3 deCibion
(Botwiniok, Hrisleyp, and Poobbin, 1954 weiford, 19745, For example, tn onwe

study {Ctaix, 1969}, 2lder My iects, gave a higher proportion of megst e

. ,

ropl tes Ww decding wmegher or not g laant tone had bedn sounded (tones Tor

axdinility had :x»em'a;mted for aacn s ject before the atudy) ss campared to
H

PO W:}é(*w. N . -

Sven W0 the demends of saking tapid deciniona 15 siamificantiy redudix -
103 BMEpY reantiion 1 (RT) task, [eSpOonaos Deoxxse Siowol a8 3 funcrion of .
aper,  Evidistee for ’I_w:a 19 tasad on the effect of alvering thwr foreperiod ~
timi 1atorvdal Lotween "rewdy® and the st of a signal s "o -~ un BT,
Alrhwvegin persons of 3!l opes are affoected vy mr; m&n {loss than | second; of
Yery iong (mote tnan 4 seconds) foreperiods, this affect 18 oore pronouossd on

srwe cideriy [Hotwinick and Beinely, 19621, #elford (1978 surjenth that pooplo

Cate leds anle than to propare hweir responses tefore arvivel of the signal to

+

-~ -

4% Wit i,

In SUTRAL 1IN it O UW PRECEPtoai and C1S10N-MERiNG TOCRAniERs AR 3
eyt o e, TAree peinta age sallent: (1) The elderly rwed additione)
Uit T FeejiSier, Stote, and retriove information about sk;.%ed movanents from -
L™ an camearad TS Lunger persens - a charactoristic that is particulariy
ey L Aoy Wiy tm:ﬁrpezrfuﬁm;fj xtivities are relatively complex. (2} vhen
supyects are atle 19 wearn and perfomm at their oun rate (s gelf-paced rask) as
KAl o an «az:utm‘:;yu:ecniim;ed pocer, differerces in perfoptance as s fuction

uf pie ate sinificantly redured, And (1) when the oldet person gogtsiers and

sLates mw 1npat seeccesifuily 1€ 38 usually remembered,

Purha The Eask compunont thel is most responsibie for differencms an
performace nlween aje qroupn 18 speed tWeifocd, 1877). ,

e gy sy gt e oaa o oapy W
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A maltxtude of stwdies in both the lamratczy and mﬂustry have been

*Cmplettxi in which the aiimt of aging on spoed of mvemem was examined, Speed

of wﬁg\k ;::t'aductmn has been shown to increase botween the ages of 35 to 45 years
and either ranains constant {Breen and Spoaeth, 1968) or declines slowly {(Clay,

19561, -Laboratory results indwate Jreater decline in (slower) reaction time as

o 'qumreri o field data { soe leim'd, 1977, for & revzem, As welford
»nymtneexzes, this is pmbahly dm-:- to the "survival of the fittese® ip* 4873 in
which the sunbers employed in production jobs demlme gharply from the late
Eoct1es omsad; "ﬁm - who leave tend to be less ff:t than thns& whe' ramain.™ (p.
487}, Perbaps two factors: {1)  past axperience whit:h: ocoppensates for a loss
in speed capacity in 3 fleld s.it;iatim; emn:i {2) the absance of using

) : mrq:sénmta%y strategies in laboratory stulies, particularly when measuring

reaction and movement time, might help explain why reduced speed performance

with aging 18 dependent not so moch on the speed of movement execution tut to

the time necessary to plan and decide wWhich actions Lo take.

The abtilrzation of oognitive strategies, m&:@famg should . based on the

e . hal . L " P
following sumation of the preceding faterials

)

il The tiwme needed to store pew infometion in LM Increases with &g,
(&1 Eiders take longer to inspect incoming data than younger persons, ™is is
aspecially true for tasks in which the stimulus source 1s enviromentally
{extarnaiiy} cfﬁxntzollmf and denanding of a repid response, Under sueh

-
conditions the buw nosded to make de;ismn& 15 siower in older persons.
{31 Older pexformers are more caubious and show greater concern for accouracy
than speed as 'mnpared o yoursjer perfommers in mkim GeCisions,

{4) Relatively conplex tasks vhich are cheracterized by a rapid series of o

signals axd requirimg fast responses result in performence deficits in the

[E
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- .
giderly when compared to the younger learner, Tiis is contrary to tasks in
which the performer imitlates the rate of stimulus-presentation and respias-e and

contains relatively iiwér inter-stimulus joterval pericds and longer stimulius

viewing time, Under the latter conditions, the performance of older and younger’

persons are often sumlar, '

(5) when the older performer has stored {acquirad) newly learned information or
motor skilis, it 1s usvally retained and perfornmed at levels similar to younger
POTSONS. ' : v

{6)  Previous wxpekiemrw o0 tasks sueiiar o the new to-Be-learned skiil has

ey showm to affect the older learner more nexjatively than the vounger isarner

- 3 résuit of prosctive interference. v

L& , '
{71 The reduced speed of responding to a stimulus in elders is due to the

. ) 4 . N <
raquirad tame to plan and decide on the response and not 80 mach to a deficit in
& H ’ ’ .
movEnent exocation, ‘ !
4 . : .
P Suggested Use of Strategies

The primary objeciive of using cognitive strategles with older persons 1is
Loomake Owerl stimullomore salient, meaningful, and familiar to the learner
which, Subsequentiy, wili expedite the rate at which infometion is perceived,

-

stored, and rétrieved from LT Ldeciszion-making) and put into action,

Perception ' i -
Ofren 1n performing an open sKi1ii an wnich the enviromment 15 relatively
- , - ‘ . . i |
unstabie arkd the demands of the task quokly vary, the process of stimulus
B \ . .

CPRreplion wan b dory rapud.  Where the demands of the task necessitate faster

13

responses, 1L 18 sujgested that strategies such ag directed attention,

anticipation, and labeling ix used,
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To use directed attention effectively, the learner must exclude from

_consideration inputs known in advance to be irrelevant ard be able to identify
relevant ccmponentsv(Singez, 1978) . For example, when learniﬁg and performing a.
Juggling skill, the person should kéep his or her eyes at the optimal height of
tﬁe tcsseé 1tem§.§Carlc, 1974). The location of where the items are caught and
their placement in the hands-gust be‘ignared;

The need to focus visually at the optimal height of tossed items is
pradicated on.the use‘af location info;mation as a reference point in central
information processing, also referred to as coqniti?e mapping {(Lindberg and /
Garling, 1982, among others}: According to the authors, information about the ~_‘
location of reference points in the enviromment may be stored in permanent
memory with the practice Of,a physical task. In order for this stcfage to
accur: (1) the distance and direction of stimuli must b attended to; and {2)
information about the location of the reference points (the héight of tossed
items in the present exanple of juggling) should be compared between actual and
desirable performance outcomes and ﬁpﬂated with p:actice. Thus, the acquisition
of information about both relative locations of reference points énd the
locomotion path {of the Juggled objects in flight, for example) underlie the
importance of observing tossed items atytheir ééex in flight and eliminating the

need to focus on the cétchinq component of the skill.

Anticipation appears to be a relevant cognitive strategy for the elde:ly:

As previously dis‘ussed, the ability to respond to rapid and irregular signals

deteriorates as a.function of age, A combination of the decreased ability of

elders to anticipate the onset of new stimuli and their propensity to monitor D

the previous response are purported to be two primary reasons for differences in

performance due té age, Simger and Gerson (1979) have used the terms readiness
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strategy to describe techniques that better prepare the learnet to receive

stimuli. Anticipation is one such technique.

Singer and Gerson define an anticipéﬁion strategy as conscious energy
directed toward potential task eéents based on prior experiences and
probability. >Anticipating the onsét of)F signal requires several mental events:
(a) maintaining ;he properiarousai.lével; {b) é high degree of task
familiarity; (¢) possession of an internal model of the external world from
which predictions about Ehe future are made; and (d) the presence of a sensory
set in which aﬁ%ention is directed toward the expected stimulus. In the proéér
use of anticipation, it is important that minimal attention be given to the
previous response.

Finally, labeling may be used to attach verbal tags, which are personally
méaningful to the learner, to form ¢0nnections‘between‘skill {task) components.
For example, retention might be improved if the learner associated either the
sourcéaof a siﬁﬁhlué‘or the direction and target of a response with the face of
a clock. The~d§als on a control panel might indicate three §'clock. or
performers may need to direct their response toward a l;caticﬁ synénymous with
twelve o'clock. This is exactly the strategy used by gunnersfon war ship§ when
shooting at aircraft. In another exampie; more rapid and effectivé ,
communication can occur using stimuli of different colors,which‘can ba yébeléa
according to meaningfulnesé: blue lights might ind%cate height, i.e., #hé sky,
in wﬁich the source of a simulus is above eye level; yellow lights ind}cate

/

safety; and red lights represent danger, and so on.

Storage

Given the need to increase the amount of time for information storage in

older learners, it would appear that the rate of preseﬁting information or

R
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skills should be slowed. The learning Q;oceés should not be hurried. Because

making sense of environmental stimuli reéuires additional time with older
learners, an instrﬁétional strategy of learning at the individual's own pace
. wogld be advantageous. |
The use of self-contained iearning médules, although not widély available

in published form in ﬁhe learning df,qur£s skills, cou1d be-used for the
purpose ‘of self-paced storage (see Singer ‘and Dick, 1980, on the construction of
such modules). One study (Anshel and Singer5A198G) has indicated superidr
1earning and performénce outcomeé due, in part, to.thé use of modular =~
instruction as opposed to the traditional (group) teécher-centered apprdach in
‘motor skill learning, particularly if'c§gnitive strategies are applied.

| Learner strategiés'that could be used to enhance storage,_partiéularly on
relatively rapid tasks; include: rehearsal, in which the learner identifies ~
to—be—reﬁembered information and covertly fepéats it to onesglf; chunking, where
single "bits" of information or subskills are grouped in larger, more heanihgful
units which serves to reduce the amount of information that must be stored

(Miller, 1956); and mental imagery, whereby the learner is required to create a

vivid mental picture of the to-be-performed task or skill - a particularly
effective strategy when the learner has enough time to construct the images
(Winograd, Smith, and Simon, 1982).

Decision-making/Retrieval

The causes of longer times in decision;making éndereaction tasks by elders
are subject to much inEerpretation._ Welford (1978) ﬁ;pothesiZes that the‘mosf
likely explanation of slower reactions by older persons when offered very_short
foreperiods - particularly fqllowiﬁg a previous response - is "that the

translation mechanism is busy monitoring the previous response or data from the
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i '_ ‘ 'rwarning so that data from the new signal are delayed"fin the processing of -

information (p. 474).

There are several cogn1t1ve strategles that may be used- by the older

learner to work harmonlously wnth the hablt of cautious and accurate responses,

preferrably on a self—paced task. Three such strategies are paraphra51ng (also

i} referred\to\as self-verballzatlon) elaborate rehearsal, and elaboratlon. '

Paraphra51ng is a technlque in which the learner tramsforms and 1nterprets

verbal naterlal or motor skills into one's own words. Two conditions must exist
for paraphrés}ng to occur. The two statenents (of the teacher ‘and the learner)
v(a) have no substantlve words (nouns or verbsl in common; and (b) when theyv N
are equivalent in neanlng (Anderson and Kulhavy, 1972) . A paraphrase is related
to the original Sentence in neanlng but unrelated as to the shape or sound of #
the'words.f Thus, paraphrasing presupposes comprehenslon of the original
sentence. . _
Labouv1e—V1ef an Gonda (l976) used paraphra51ng (referred to by the
authors as a covert se f—1nstructlonal or self-monltorlng strategy) w1th elderly-
- subjects on the tra1n1ng and transfer of verbal naterlal. SubjectS'performed a
problem—solv1ng task whil talk1ng aloud to themselves, then whlle whlsperlng,
" Aand finally, covertly without visible lip movements. They fouri 51gn1f1cant
'increments'inrintellectual' , formance as'compared to older subjects not usingv'
this technique. The authors also suggested base on the1r ‘review of the
* literature, that older persons are less effect1ve in utilizing _
ssxperimenter-hnposed strategies but, rather,‘would,perEorm.better when
generating their own strategies. e suggestion, therefore is to teach a ser1es

cognitive strategles to learners based on the type of task to be performed

-\ . . . A ' ) ° —-‘!"-,. .
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(see Singer and Gerson, 1981, for the proper use of strategies by task

classification) and allow learners to choose their_own,technique,.“

Elaborate rehearssi'is referred to as a meaningful-connections strategy

(Weinstein, 1978) which e ances,thé long~-term retention of the information;

The objective of using this technigue is to enhance the meaningfulness of
" > . . N \

'stimuli by forming associations, sentences, and images’that-organize information

into patterns'familiar.to the_Iearner; The‘repetition,of these'patterhsﬁ\‘
faéilitates_theirfrécall. - This techniqﬁe is particularly useful for more \
.compléx material or motor'skills.. Thus, instead,of the mere repetition of Sx\
ipforMation, the learner .conneéts étimuli intb'drganized units. This'strategy
is similar to another technique referred to as eiabb;ation.f | |
Sﬁnilér to(elaborate rehearsal, elaboration>entails the COnstrﬁctiOn of -
inéoming data into'o:ganigéd énd meaningfuI‘units,‘such as subskills éf é

/

'highef-ordér complex skiﬁl. The difference between elaborate rehearsal and.

\ .
i N

élaboration'is that in the latter, the mental operations include greater use of
creativity. Upon viewing and practicing the.fo:be-learned skill; thé perSoﬁ
might: (a) use éiabqration[to creéte a phrése or sentenée'to,rela;e or conhéct
to the skill or subskill; (b) réinterpget infor tipn into his or hef;own

words; and/or (c) use mental images which connect verbal information to

. ‘movements. Table 1 indicates the use of certain strategies based on the goéi

N

for its use such as making rapid decisions, permanent memory storage, or the

short-term retention of information.

L
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TABLE 1 h o y \3
gggnitive Process. . o Suggested Strategy - : o ;
Short-Term Memory -  Self-Talk o
Long-Term Memory‘ ' : - Elaboration B
Decision-Making . o . ‘ Focused Attention,ub - - IR
] ’ : | - Categoriaation' o | ' 1
) Anticipation_ B ’
o ' LB
-The following are behavioral - examples in the proper use of cogn1t1ve ; ;3
strategles w1th elderly learners. a ’ ;
; Imagery: "Relax, close your eyes, and think about successfully $ying your : ‘ é
; ;shoelace.“ ' - ‘;
é' i~ Anticipation: "When observing a ball go to.your right; predict'lts
? direction and; asvsoon as possible, move the~paddle to the point.of contact"
g (called a location cue) | _ %
; f\, Rhythm:i "Attach a nummer or label.to each dance step in rhythn w1th the » " %
| mysic, Count 'l & 2 & 3 & 4°' or step—together-step' " | ' A }

Focused Attention: "pefore h1tt1ng the golf (bllllard) ball, concentrate _

TR AN ey e R T T Y SRV W Y Vs Ty

on,_and look at where you want the ball to.go. Then, keep your eye on the ball

wher hitting it." | '* o~

Chunking: "Take all the ingredients that require 1/4 teaspoon and mix
. : ) R : ] :

them together.” o D / |
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Concluding Remarks ,

A plethora gf comparative studies exist on tpe effects of aging on learning
and retention.although there are relatively‘fewer\§tudies in the psychnmotor
area as compared to the'verbelflearning literatute: The results of many of
these studies'indicate the limitations of older persens to perform similarly to
younger subjects on a variety of cognitive.and motor tasks. waever,-several
iseues need tg‘be reised which challenge the efficacy of these conclusions.

,<Faetore about the subjects in nost'studies wnich rarely‘haVe been taken
into account, i.e., controlied;-incluae: (1) * education level and intelligencé
(whereasi"younger“ subjects are often college students, elders may not have
completed grade'school); (2) initial skill level and past.expetience in the
experimental task (researéhers rarelg determine the“learner's entering
behavior); (3) health of eubjects as infiueneed by physical fitness (Spirduso

(1975) found that cardiovasCuiar fitness eradicated age differences between

- elderly and younger'performers on reaction thme'and movement time); and (4)

motivation/arousal levels.

In addltlon, researchers have defined “old age“ dlfferently from =tuldy to

4

study. Gerontologlsts divide old age into two groups. early old age, 65 to 74
years, and advanced old age, 75 years and above (Butler and Lewis, 1977).
Considering that cdgnitive processes essociatedhﬁith learning, retention, and

2

performance are different between ages 65 and 85_years; generalizing the results

~of studies to all older people is rarely valid (Atchley, 1977). Birren (1959)

anpha51zes the d1st1nct1on between developnent and aging. "Aging is not simgly -

negative growth"-(p. 13). To Birren, the variables lead1ng to the develoEgen
of the Qrganisn_dO'not apply in the ag1ng process. Whereas form, size, and

function of the child grow and chenge”toward—a final state, these qualites are
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both durable and persistent in the mature adult. Thus, it is the arrival of

this “steéﬂy staFe" and not deterioration that best characterizes the older

person. Although researchers should continue to study when and how performance

1un1ts are attained with age, the elderly should be perceived as capable and
often consxstent in thexr pexfoxmance. Birren contends that “many’d;ffezenaez :
between young and elderly pe:sons are not due to aging but to differences
arising from shifts in nutrition, ...education, public health, and attitudes"
(Pw 23). r

» -

' It is clear that the elderly subjects in contemporary research are not

likely to resemble older peréons 38 to 50 years from now. There are currently

: 26 3 million Americans age 65 and over with a projection of over 35 mxllxon

(about a 26% increase from the 1989 census) by the year 20806. They represent an
extensive source of experience and knowledge. Certalnly fugther'research on the
- ‘ ) ‘

effects of aging on motor skill learning and performance to harbor this

poténtially valuible resource is warranted.
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